Dietary copper deficiency reduces heat shock protein expression in cardiovascular tissues.
Dietary copper deficiency impairs cardiovascular function by depression of catecholamine metabolism, and alteration of the structure and function of cardiac mitochondria. Heat shock proteins (HSPs) are a group of cellular homeostatic proteins that are induced in vascular tissue by catecholaminergic transmission after exposure to stress. We investigated the effects of dietary copper deficiency on the induction and accumulation of HSPs in several cardiovascular tissues. Stress-induced levels of aortic HSP70 mRNA were reduced in copper-deficient (CuD) rats when compared with copper-adequate (CuA) controls. Cocaine-induced HSP70 mRNA accumulation was not different between CuA and CuD rats, suggesting that reduced HSP70 levels in restrained CuD animals may result from altered catecholaminergic neurotransmission. The level of HSP60 mRNA was specifically reduced in the atria of CuD rats, which may be associated with altered mitochondrial structure and function. These results describe a novel relationship between dietary copper deficiency and the expression of highly conserved cellular stress response proteins. Loss of these essential homeostatic proteins in vascular tissue may contribute to the impairment of cardiovascular function known to accompany copper deficiency.